Docket No. 247267US2S/tca " ^ AU6 1 3 2TWK 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE^ J 

IN RE APPLICATION OF: Soichi YAMAZAKI, et al. GAU: 
SERIAL NO: 10/750,814 EXAMINER: 
FILED: January 5, 2004 

FOR: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§119(e): Application No. Date Filed 

H Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

JAPAN 2003-323330 September 16, 2003 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
1AIER & NEUSTADT, P.C. 




Customer Number (/ Registration No. 24,913 

22850 Joseph A. Scafetta, Jr. 

Tei (703) 413.3000 Registration No. 26, 803 

Fax. (703)413-2220 
(OSMMN 05/03) 
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ift^, Wili'PZT (Pb (Z riT ii-x) Os) , BIT (B i 4 T i 3 O12) * h 
^v>liSBT (S r B i 2T a 2 0 9 ) m<OW&*&fr h & hWk* * * > * IfeliM L"C 
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F e R A M<Z>* -b;K£>fl|jti LT(4, ftlxJf * + /ty ? Wli t h7>y"X^ 

Lfc <£ ^ &aftStm#*i-«-*f!lffl'r-6F e R AMO -? *> > £ *l£ -CUflHfcS F e R 
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tL/cl|2ioJ:cF^3 0^P^^|fMl 11,1 1 2 *»<b R 1 lS^tfb 
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1 1 4 0±^tK4, cn^^m^Wtw^$tL4±SEi|Rl 2 3#*&i£# 
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ta h tf\z±MW&mWM 1 2 5 is «fc ^l^liffl a > * * h 7° 9 ?~ 1 2 7 (4, *fi*ti— 
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-oxmfbntz-TX ?mt <Dmiz, -7**«u *) bmnmiRittm^m^zx v&mzti 
fzmm^mmm^fhiix^^o ztuzx*). ^^^^9<DTummzm%^s^W:^fi 
%> runmm ^vrzmiztz&vwutmrLxmi&ztiz, ±umm k m%w izmm. 

rzwiztztrxDwutf. mm&mmznmLx±.&nm<Dftuiz 
HALfci), ±ummznmLfz Q-r&tsztmwizm^o -t ^wizmz^m 

CD |p]±75 ? HI f> fitzMM £ ^t^/^limo 
[0 0 2 2 ] 

« i <7>-f? 9~mwut±Mm.mm77 9~*s§ni2>tz!t><Dm2 <d-?? rmwut ft 1 o 

7* 7 ^'ffl HSP^Tglgol ffl ^ I tB t ^ i ft If L t v ^ ^ ^ C fM L T t , ft 1 <D?° 

9 ^ffliaifc7&*M«^R£ ma Lx±.unm<7)ftmzmx Ltz n , ±«*te*jt» l*: 19 
■f2>te*tizm-%tz%3t'm< -rz t^xzzo -t%t>*>, *5tmi<z&z>*m>w- ; mw.<r>mm. 

mw*mM-$-z>tz*b<T)M&<7>w*wci 

[0 0 2 3 ] 
[0 0 2 4 ] 

*^^<7)-»ff^^#^>#^^e^, ±cBU#iLooKiflt4o mi 

li, *^*^ffitc«4#*#:»««:^i-3piiiH*J:0 f llflBia-e*)*o «fc 0 JMfclft K ti . H 
1 (a) f±, v^^^Chain F e R AMtHI x. & * 7 -t y itco ^ -v v ^ -fe ^ (^^ 
•J-t^) #iSO»j£S:-e■^0±^^^^)BS^"e^i- s PIBIg•C*^). HI (b) U\ HI (a) 
*flfeBfi»A-A' Hf n v oT^i-BlfM[U-C-^^o 
[0 0 2 5] 

Ell (b) ICT^-TJ; o JC, Chain F e RAM 1 t) ? «x.^> pfy'J 3>»*2 0fyi«»C 
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MO^i^HI (Shallow Trench Isolation: ST I) mi&ffMf&Z Ht^^o fit, 

i*fiit3 r- h 4 1 m-f^tw htix^& 0 ttz^-ox, p 

Sy'J 3>3fe«2 0^JS«|5tw{±, V-X • KW >Jj£ifc/f 3 is* 2 ffl?>y- h 4 ft 
t.^^MO S h 7 > ? 5^21@iStt^>^-CV^ 0 h 4 (±, r-M&*i§|6, 7 

Tt^o tfz, MS7(i, Wx.l^f'J S i §17 a±CWS i xl (WS i 2 M) 7 

b^lSg^n/i* 01 ;^^ K^it^fM^nxv^o ^LT, y- h*^ -y 7°M8 &£.rfY 
-hMH9(±, tfiJxfi'S i NSgftWv'j a yMitB^X i)fM$ntv^ 0 
[0 0 2 61 

ifc, ply'Jnyltzollii:!^ v-x- K lx >f yfcffrm 3 is i tf&r- h 4 
^ lo 1 Oiriffilil^: LTOC V Dlfti 1 f)titv^ 0 tLX, Z\<DC 

m3<Dmmmmmt lt^vu ^ymitmi ■ztmmLxmmztixt&ihtLx^^o -> 

'J =f 1 2 Oftffi±^(2, 2fflcoy-b4 (MO S h V y VTs 9 5 ) <D±.-fiK\ZW 

U + ^'y? (#»^?-) 1 3 tf2\m%tfhtiX^& 0 
[0 0 2 71 

#*^yM3li, y'JnyiftH 2^)iffl (±ffi) £Ho Tf£tt <b titz* t^y 
^TMil4, is J: tfZ^TUMU 1 4 <7)^M (±M) ±.^M1Rff0^mf h titz 2 
* t^v * -fc;H 5 ft fc* tirv^ 0 -v/n'v ^ -fc;H 5(±. 3r -v * Ifeli 

M (#»^fM) 16, i3d:^^<7)^^/N°v^«lill 6 ZTMmm 1 4 t <Dmiz&A.X 

5 it, r^mmi 4 ^^iior^met LTf£tt<bftTv>& 0 

[0 0 2 81 

T^lll 4(±. ^JxJi'S r RuOsJjH (SROI) > I rl> T r0 2 l. P tl, T 
il> TiNl> Rum, R u 02m%t*iz£ VM}&2tLZ> 0 &&W±, T^MU 1 4 f± 

£7%mmm<7)itmmtLxn, sro/t i/p t/T nil, sRo/Ti/ir 

O2/ Ir/Ti ftMMU i^^liSRO/T i / I r/Ti fill H ft t'ff^lf bti&o 

%mxi±, rummi 4 ^sro/t i/pt/T i itJs§i£ffi^-c«i-&o 

[0 0 2 91 

ifc, * ^/^v^^llil 1 6 f±. P b (Z r x T i i- x ) 0 3 §l (P Z TI) , B 

i 4 T i 3O12K (B I TI) , **v>t±S r B i 2 T a 2 C>9§l ( S BTH) ft ZtoWM % 

wwk (immfamm) c^im^So *nmwmxit, 9 mrnwii e £p z 

[0 0 3 01 

$<bK, ±^mS17ti, T»I*14i:P?*ottft OR) CiWM^^o ±M 
Hi 7 4>}&lS*m© -9 aW«OftSE«fc LtiJ, Pt/SR0«Si, IrOj/I 
r/SROtil, *&v>(±I r/SR0«SIRiWflf?.ft4o ft&, cm^#flt« 

#^ffi*L7to #^*feff^-e(±, ±*p««i 7^p t/SROiii^iv^Mt-So 

[0 0 3 1 1 

l Stcfi, -e-ft-rfioJia&M 1 7co_hM ^^oT, 2»mi±^* 

Itiil 8^lfbn^^-^r^/N'v^-b;H 5 *3 «t t^TSPTO 1 4 ZW-oXtm btlZ 

[0 0 3 21 

*^*Sff^T-f±, (HI (b) UiittJ:^:, ^r^y^v^l 3 0±H!lgl 7^911 
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j?t±, Tg&ms i 4±^^n 9 omnj: «9 i>m^ 0 c\<oxn %mikKis\<*x „ m 3 
2 b zmtf2>tztb0>±.ummm=iy? ? h*-^2 5 b rsismisi 4 ci^ 

±SRm®ffl^ > * * h 2 5 b j±, mg^iifli 1 8 <t)±m zmnarz 

X 7 l l Z > TSIil 4_hcD-v'X^)]il 9 <fc •) <>Sl$"e**±IHSmffil 7_hc9-7*?JjI 1 9 

1 4 o_t® mm) zm&-tz> x 9 ±g&mn 1 7 ±<*>-7* 1 9 x 19 

tiffln>^^ h*-;v2 5 ati, **'<*>*ilftl*«ll 6. ±3BmH 1 7, ^J^m^ffc 
ill 8 S55\ -hgRmUffl ^ > ? ? h*-/l<2 5bJ:») <>aiv» 0 

[0 0 3 3] 

tu j£ U:i^C, _b^mHffl n>**h*-;i/25b* TMUffl a > * * h * - ^ 2 
5 a fcMrLTB&RtU'- hT^Jfc-f v^^Il 9 rt-eJiTffliMffi a > * * h* 
-;V2 5 a (±±g|5m^ffla >^ ^ h*-;l/2 5 b fclfrH *T? L*»ifljii"* i fc 

9*ML-cm*«^BIl 8 0_t®7& ? mai£ftTfc> T*Bm«jB =* > * * F*-^25a 

(±t«r««i 4±©v^^n 9 zmmLxteb-r, Tummi 4 <D±mitmta,^ixx^ 

v>*T|J|-{z J: »)ffM$n-rv^ fci"4 0 fit, TaJMffla^^^ h*-;W2 5 a* f tS«) 

rif bti&mzft-DX^ ±.u%mm^ > 9 9 v*-)V2 5 b ii^hizmnrifhtixmu 

fill 8 ^lit^o tn>Tt±, ±asitl3/'? * h*-;U2 5 btCioTX^mg 

i 7 •=> titz *> . ±^m®ffl n>^n*-;i/25b ^±^mm 1 7 ^iil^ o -r* 

[0 0 3 4 ] 

* * Y^-)V2 5 b ££3fc?T LTB&IbJCIx- b-effM-f£it£\ Iirill 8 £-7*? 

mi 9 tmnm^rnxL^^mx^-n ±.nmmi 7wmm*)*mzmi&v>9. 

{4, 1 3 £fltx.£Chain F e R AM 1 0 B D n I^M^MLt, ^0^14*5 

i^siij^ftTtSo tz\x\ *$mm&-c\L ±ummi itfmsi*^*^* 
m<:tz*>\z^ utii i 8 sr-^^mii 9 x <o kmnznm^wmzx *)fm-t& 0 ■? 

%t>*>* TMtl AOlMtfTWGMR^y* 9 Y*-)\> 2 5 a £ J: ^^tti^ti^^T' 
. TSRMffla>? * h*-;i/2 5ait) & rSv>±gp^gffl n > * * h*-;i/2 5 b 
UW&M^y 9 9 h*-^2 5 a ta&tir LT»&|W| U 1^- htMLtt, ±IRtIl 7 K 

[0 0 3 5] 

***?eai-ctt, mmummi 8*. x 7 f>/v-F^?n 9«t 

Uifttf, IMill 8*. 9H*t-t--2>*nX^Jt^2 5% (1/4) 

T-e^^W^I-^fflv^-CfMi-^ C t tc i »9 , Ell (b) H^1"Chain F e R AM 1 t |W[^ 
Ofllji tisv^T, ^Jx(f0. 3 0 jti m£lTOff'f >^-;M:«o'< 

v^^n 9 x i) i>mL<^m*m^xrtfc-tz>z t^x <o. rummi 4<r>±m# 

mSE#2 003-3109129 



mM. 2 0 0 3 - 3 2 3 3 3 0 ^- v : 7/ 

Tg&mHffia>?y- h*-^2 5aCJ: 0 fltB $ tiZ> i X, T^m^ffl a > * * 

2 5 a i 19 ^v^v>±^m^ffla ?F*-^2 5b &TS&11iffin > ? * h 2 5 

d h is ^ tLtffti t* m v > c t wmm £ ti tz 0 

[0 0 3 6 ] 
[0 0 3 7 1 

^^I19^S i Oal^ft, &£W±S i OimZ&is^&vmfrb 
il^fflv^Mt^it^o CO^§£\ x 7 f >^h-y/N-ll 8^SR0I, Ru 
Ru0 2 I, *4^I±I r02l4^ffl^tf)fit4o *fH<(i, Z.tih&m*<D 
nh, iftMl^^SROli, Ru0 2 I> fc-fctfl r0 2 li^fflKX7fV 
y'X b y^-ll 8 4:JBjSi-4o i*L<9#iltt, 1?!lxJ£R I Eftf:i 0 S i 02il*J-y 
f^n^^niiStxyf^^'JIl^V^;^ S i OalWtt^i'^f 

- F*flJl*it*i*KWU^Tirji6-e**o i"**>t», S i o 2 JKti. x.yf >^b-y^ 

yfT, h 7A-II 8^SROI^fflv>tM«o 
[0 0 3 8] 

in (#4 (Dmmmmm) 1 9**Rtt?»^Tv^ 0 ^n&swBjs-ett, vx^iHit mi 

<D/^- Kv^^H 9 a id X Tim 2 *>/\- Kv^^il 9 b0 2l»ji)i 1 -i9 4S^- Kv 
X^Ii: LTfM$ntv^ 0 $ 1 o/n- Kv^^H 9 a M\ y*>jrz> V y 

m 1 8 <D±.m*m^xtmhnx^&o ttz, $2^-K7x?ii9bii, ^ 1 <7vn 

- K-7^^Il 9 a^l^t^/i^-V^v^-k^ 1 5 is i trFS&m® 1 4©«I5rIo 
Tl^tt^tiTv^o Bif^ Lfc J: -5 ic, ^- K-rX^Jiil 9 ti, R I EIgt:*lt-5X7f 
y>fV- Yifix.-j^-s' 77, Y -y^-mi 8 J: i>mt < iSv>tH*fflv^M$n^o * 
Mltli, 1 1 is J: 0*1 2 <9^&a- Kv^ l 9 a , 1 9 b fctUAhOsR 
XtcS i 0 2 BI^«^$^^2^«it^'b^^,«®M^fflv>r?fMi-^o fit, 120 
/n- K7X?I1 9 b±Cli, f^)SI^IoT^5©iiitIt LTWS i 0 2 I2 
0^I5tt^tLTV^ o 

[0 0 3 9] 

ifc, 91 (b) tCT^i-j: -) /n- Fv^ y-Jg| l 9 & X Xfm 5 <7)jf P^jpgliJ! 2 o |*JK 

&*\^"s? i 3oraiii 4 s^{i±^m« 1 7 tm^wtz\mmztiz>±.mw.B. 

1 6^mt>tix^^^mm<D±yoi l z^ r^mmi a Km^m^m^ti^T^mmm±m 
mm. (mi<v&m 2 1 a^i^mifhtix^^o ^<or^nmm±mmWi2 1 aii, m 

2©a- Kv-x^liii 9 b ZmMMLX—fclzftZf&ZtitzTUmmm^y ? 7 hy°7 7' ( 
%\<D^y 7 7 Y-?7 7) 2 2 a^Lt, TIBIH 4 Kll5ClftK^£*iTV^ 0 £ 

±m&m 2 1 btfi if-f^mrthKx^&o ztib&±.nmmm±m$m 

2 1 b(±, &±UnUl 7 ±<Dm 1 &£Zfm2<D&^- Kv^^H 9 a, 19b 
iiLT-#tcff^$n/>:X^m^ffla>^^ 7 im2<Diy 7 7 Yv*7 7') 2 2b 

mffiE# 2003-3109129 



#0 2 0 0 3 -3 2 3 3 3 0 ^- v : 8/ 

£ «fc iy^-^X h y^-§|l 8 £t>LT, £-±31^411 7 Kt&tt CSMft $ ft f V> 
[0 0 4 0] 

T8BmSfl§±«gE»2 1 a tTMiffl^> ^^f^7?*22a, is J: r>* 

^•±si5mfeffl±®@£^2 i b t^±ummm^y * ? v?7?2 2 bt±, -eft-rftv^^ 

5fa7^^y>»ai:M$fttv>5o **EifcJB$g-C(±, T^m@ffl±^@B^2 1 a 
tT«Ml3>^? Y-fyif2 2 a, is «fc a f ^-_t«R««fla±«BEijSl 2 1 b <h&±g&m® 
ffln ? h -7=772 2 b f±. t^TT*? - * A (A 1 ) S:ffli'T-#i:M$tlti> 
^olliEt2 1a, 2 1 b is «fc a > * ? h^7^2 2 a, 2 2b«C[±, A 
'J 7^ ^^12 3 7i ? Ix't <b ft"C v>S 0 ^jfe^-Cti. ^ l J7>i'^l2 3IJ, 
tt^-t?? ■^I'C*ST i NI2 3at, &JS«T*& T i!23b t <D 2H1f5iK 
l**ftTV>4, T i N12 3 ali, #±^S£^2 la, 2 1 b £ £ £f&3 > ? 7 h ^9 
?*2 2 a, 2 2 bKfi&SftfcLTSSttfcft-C^fco T i!2 3 bli, T^HH 1 4 

Jfcli^x7f>n h y/^-M 1 8 Hiff»«ttLf Ktt^nTv^o 
[0 0 4 1 ] 

ifc, Ell (b) lz^ZtiZMffiftiztem.ti%*<*tzibm7F£4£lfair2>tf, 11-15^ 
iffi^Ill 0, 11, 12, 19, 2 0C(i, TMiffl±il»2 1 a^^LTT^ 

Jj££ft£o h/7^l±, ^1 5<Dfffi|feiiil 0, 11, 12, 19, 

5©1W»I10, 11, 12, 19, 2 0 fcli, &±§|Smiiffl±/IiE^2 1 b £t>L 
[0 0 4 2] 

[HI (b) fcfcuTtt, m®£jt,E< -f&tztbK, ffimmfrbte&TUWMl 4 
> JiSGS^l 7, fcfctfK^ 1 i3£U f ^2W/N- Kvx^Il 9 a, 19b*, -?-ft-Tft 
ffiBMLLT 1 JSolHi: LT»v»fc, 
[0 0 4 3] 

i t)^i:i±, H2~EI4li, flfifcLfcChain F e R AM 1 OSJS^ifcfcjFi-IDgBfiS 
[0 0 4 4 ] 

Sfc-f, 1212 (a) H^i-«t^H, pfiV'j3^*«2^1«i:, * ^ y ^l&ffc £ W] £ 
MOS f7>y7,^5^2«Mt^o liCftC, p M S i 2 OMffiO o *> , I>7 
^y^^ttfi (V-* • KW 3 JiWoHftK. ^T-^O^^OHItfL 

MS i S1K2 O^S&Kll^L&^lft&OSlTfrHi (S h al low Trench Isolation: ST 
I) W&ZJ&tiL-f&o «*tT, ^flMtftUJ: »K aS0STIi««*?ii/:pSS i 
l«2M±i:y- hWltK^^« v'J 3>BS-ffcBI (S i0 2 l) 6^6nm©If 
■C^lfiWJCKJtSo tt»tt\ ->'J3>Ml6 0ili±t:, mm (As) 0*K-:/$*lfc 
n + M#^ H B B >"; 3>JR (aKVSiJR) 7 a*^IWi:»!»t4o iO'f'J S i!7 ali, 
r- hmH7<£>T)f gfct&£ 0 «»tr, S i 017 a<7)«ffi±U. WS i 2 JH (W 

S 7 itr^'J 3 ^a-ffcit (S i N»t) 8 £iI^LT»Jf -T&o WS i 2 i7 b 

fi, y- Ml7»±iS^^o Si Nl8(iy- h*-wyRfcft*o 

[0 0 4 5] 

LfrZfe. S i O2I6, =K'JS i!7a, WS i 2 SI7 b, iSitfS i NH8^, 
Otc:'; V^57^ i^R I EffiCJ: i9 2JDl-r& 0 £ftfc J: •) , piS i it2^i 

®_LU, tf'JS i!7a±i:WS i 2 I7 b Ztitztf') KflHtSr^-T <& r- h 
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#11 2 0 0 3 - 3 2 3 3 3 0 ^- V I 9/ 

KS"J ayfflffcil (S iNR) 9 R I Eft^fflv^v^i5)4il 

^L^ffit:«totS i Ni9 ^Bf^of^lzijnlLT, Hl7 0MI!8i:y- 

hfflMM C*'*— 9*f£tt£o ZtHZ±t) y plS i^«2<^M±tc, #M0S 

cioT, pis i i«2oiiii:v-^ • YV4>mt& ( h 7 > vx?v&14^M) 3 

[0 0 4 6 1 

ItltT, CVDSi:i»), tfflxJfS i 0 2 Rft^iiei(ttt«:^r-r*BMtlR (CVDlft 
K) 10*, 2iOM0 S h 9 yy'X * 57) ? fM$n7c pSS i Ofcln±t;> 

^^ao-c^iswtcjiflf^-fr^o mmLtzc vDwumi own mm) *c 

MPftC^fflftt^. :«C VDBJHbSIti, glOVRIiifiifflEl 0 t%Z>o 
[0 0 4 7 ] 

«»tt\ 0!lx.ff R I Efttc J: 0 , m 1 OJfMifeJftKl 0l*JK, y-x • KWyff*&3 

4vM±CVDfti:J: »K ? h fr&T&j&Ztitim 1 OVNil&jiegE 1 0tf>M±K 

03FLfcv»j*v>*-*yjR (Ti*R) £*fM* 3£tt-C, CWTiflCWLT, 1 

i N*lfco3gM±Kia^Lfcv»n + #ig,SIr>'; 3>l^CVDftCJ; «? Ki£ff$-£ 

h^^Ui n + #|g H H H y <; ayiUsJ:^/*'; 7* ^^It«;5T i N/T i fiUM* 
ffia6&if 0 :ni:J:D, ft 1 oBfflftft M 1 0 |*JH, y-x • K W y«*ft 3 KW&fl&fc 

[0 0 4 8 ] 

«E»tT, CVDSCiO, tfOx.CifS iNl4ifOi|illtt*#t*afl:I (CVDM'fbM 

) ii*. 3>^n^7 r**3g*$*Lfc» i osm%&jei 1 oo*®±tc^:M^^it^ 

£-£& 0 lot, ft 1 Oimill 0 tHAMc, #«LfcC VDfiftRl lOiffi 
M) SrCMPSKi O^PS-ffc-r^o -<?C VDM'fLBIKi, ft 2 oSH&ft JH 1 lfc4*o 
[0 0 4 9] 

mfx, mZ.HR I E&Ki »k ft 2 o« RQ%i&§g 1 l£J:tfftl0Jimiftltlll 0 1*1 

Mt^o :ot, m&Ltz^y ? ? 7*Ttm^&miirtmwi<Djjm\z£t) ^ mi 
35±zfm2 ommmmmi o, 1 1 rtcis$w:3> * * h*-;n*m, h^l^v^ 
y * * h y?/^^ n + #-is B B H y <j ^'/i^i^'j ? ivmtttZT i n/t i a 

If Jgl*ili6&tro £*UC«fc «K ftl£J:tfft2aJ||IMfeilKlll 0, 1 1 1*112, twv-^ 
• KU>f y^itiJ ctt^-v l 3 Jzm5^Wtc^$tL«6BI^L*v»3 y* * h ** 

[0 0 5 0] 

K) 12*, ay** h y°9^^fM^^^H2 co^r^^fM l l ofcM±K:£®ffjKJt 

c<7)^, mi&£v i m2(Dmfflmmmi o, 1 1 tiaM&K, ttL^cvDsi 

f[;Ii2o±ffi (ft®) *CMPtti:j:()¥fflfl:t4« ^ocvDMKi, m3vmm 

mmmi 2 t%z> 0 

[0 0 5 1 ] 

#ck, 12 (b) k^i-j^k, ^3 (Dmmmmm 1 2 <e>m±k, t^y^no 
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^-v: 10/ 



T«**fc4*K Of) 1 4 fc^BWUSfcttSo MltT, Z<Dmi 4<D±ii^ **/*v* 
1 3 <7>#feli!lil£&£Jll (Jf) 16, 1 3tf>±SBm«fcfc&nH («) 17,x 7 

f>^F7/N-it^^I (1) 1 8, isi^l^A-Kv^^Iti^I (1) l 

[0 0 5 2 ] 

@3 (a) fcjjr*-J:-?fc, »3 0«mifiltll 2©*ffi±Ctt»t?>ftfc#Il 4 
, 16, 17, 18, 19a£tmXLT, 2 1@OM0 S h 7 > V7 9 5 <D±.~ft\Z* v v 
9 1 3 ZJrtim 1 ifof^t^ 0 
[0 0 5 3] 

+ */<v*T8B«;ffi 1 4 * S R O/T i /P t /T i Mltf, 
Hi 6^PZTIT\ ^rf^y?±Mil 7£P t/SRO»®|g|-e, ^y**yx h 
8^SR0It\ LT±£I$m«]Xffl^- 9 a £S i 0 2 /A 

1 2 03«iitf*ftffti)St**^*tfH:#»ft, 1 3 ^t4Igt:o 

irj5^**tsi5«*i 4, ±.ummi 7, &<bD f K±£&m@;&nxffl^- kv^^h 9 a 

9 a tratHH, S 1O2/AI 2 03«IR*»f> 4 4T»t«tDlfflA- Kv^^I (»2 
OA-Kvx^i) 1 9b^ 1212 ~IU4 {C*5V»TfSfn&'fbLT lSOflli: Ltffi^to 
[0 0 5 4] 

3fc-f> *3 0JHUi|ft#|kRt LTOS i O2KI 2fl5*M±U, v 9 'J > ^ftfc «£ tj 
Ti|R«:tt2. 5 nmtt^^^o «»t"C, T i i^^^CUf (C, Til±i:, 7s* 
v 9 'J i 0 P t R£ift 1 0 0 nmif$-tl»c iBcttT, P t 9 'J 

>^j*H«t«), TilH£^2. 5nm, S ROi^ 1 0 nmlILtlt$^l)o :o 

0 2 #H^T^\ TiR, PtI, Til, ^iySROi^^tiflWRK, ft 6 
5 O'CO.tiii^T--^ (Rapid Thermal Anneal : R T A) M£ft3 OfWUMrfo £*i 
K «fc <9 , + J f^->?Tat« UtiSSRO/Ti/Pt/Ti MMl£&&o 
[0 0 5 5] 

JfcK, SROR©Sffi±i:, X/'f 7 ^ 'J > ^*ftC i f) P Z TI 1 6 ?:|J 8 0 ~ 1 4 0 n 
m±£f*$« 0 >I<9f£, P ZTil 6 Zfti&itmtZtziblZ^ 0 2 #ffl^TT% PZTBI 

i 6cih 5 ot;<7)RTA^i^a3 owito ztuzx*), 9 *kmmt% & 

PZTI16 *Vk&o 
[0 0 5 6] 

>kK, PZTI1 6©il±i:> X/iv 9 'J >7'miZ£ 0 SROl^fe 1 0 nmJilt$ 
-<?>f£, 0 2 #ffl^T-e> S R OlCft 6 5 0 tOR T A^I^rl) 3 0 Wife 

«t *9 , *^Av*±8SMl 7 fc tth P t / S ROiil^USo 
[0 0 5 7] 

>k\z^ PtioSiiii:, x a* > ^ftc i ») x 7 f v F 7 ^-1 S R 
OJH 1 8 *fmmtz>o 

[0 0 5 8] 

SROIl 80il±ic, 9 V >^&KJ: 0 A 1 2 0 3 Jgl£*iMt£-£&o ft 

tt-c, a i 2 o 3 m±^> cvd&kj: •) s i Ozmzmni^t&o :nci(), ±a5ig 

UllXffi^- Kv**R m 1 O^- Kv^^I) Hat^^Si 0 2 /A 1 2 0 3 «JiIg 

iiiSo -os i 02/A 1 zOsmmmi 9 a t±, *#wk*4* 1 3<7)_tg& 

mai 7 tcR 1 Ejnx^M-rp^oR 1 Eijuxm^- v-?*9mt%2> 0 

[0 0 5 9] 

ZtiZX~<DXmz X *) , H2 (b) £grfflliS$:»*o 
[0 0 6 0] 

XgBmfe&PXJB^- Kv**jK (S i 0 2 /A 1 2O3HII) 1 9 a«$I±i: 
IStfL&v^v* iWtfc&t* Z.(DVV7 Y~?79ZJt') V9*7 7 4 fetS XXfR 
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^-v: 11/ 



i E-m^t^zx o^f^of^tc^nii-^o &ttT, xs&mnflnxffi/N- K^y-flHl 9 a 

R I E&HJ: ^FJf^flMK^nX-f & c -<0f&. 77-> t-*I^ffot!/y^ Ft 
*^£|5&*^-&o fcttf, X£BmH£nXffl^- Kv^^Il 9 a ^vx? i: LT, ^ v * 
>^h7^'-)g (SROI) 18, +tA'y^±OTt (Pt/SRO«iI) 17. 

6 J:£/*^/N°->*«Jg| (PZTM) 1 6£, JUK^R I EftCi O^OffM^Jjnll- £ 

o 

[0 0 6 1 ] 

3fc£, III 3 (a) 9 *f^y9TUmU (S RO/T i/Pt/Tiii 

20/n- Kvx^l) 1 9 b £&&S i O2/A 1 2 OsMM^f^tt £ „ -OS i O2/A 
\2Ommmi 9 b (i. ±^m@*nXffl^~ K7X?Ii:^4 S i O2/A I2O3HI 

1 4^I±CA 1 2 0 3 *5 <t tfS i 02ZM%LmMLXMm2 J ttZZtlz£ *)%%tfh*iZ> 

0 -cos i O2/A I2O3MRI 9 b(±, ^t^'y^TMSl 4 CR I 
EiDX£M1"P$OR I EiDXffl^- Kvx^li: 

[0 0 6 2 ] 

T««*inlffl^- Kv^^K (S i O2/A 1 2 03iil) 1 9b^SI±C 
EI^L^V^y^ b-7^y- £l£tt£f£. -C9Pv* ^Tt'J V^*v "7 -f&ioiCfR 

1 ES^tiu; t)ffifc<D%mi<zi)nx-f2> 0 m^x, Tummmxm^- kv^^h 9 b 

R I EffiiaO^ftCilt^o -Of£, 77yt-ftI^ffotl/y^fv 

* * «*1-& 0 l^tT, T^mMXffi^- F^?U 9 b y- t L*C, 

"stTmrnui 4 £r i esc^ o^off^^nxi-^o 

[0 0 6 3 ] 

cnS-ecoXfUC J: 19 , M3 (a) H^-Tctd^> 2iWMOS F7>yX^5^)±^ 
[0 0 6 4] 

S3 (b) ^^i-i^H, TMttlffi^-Kv^^U 9bOfM±C, m 
x.f£C VD&KJ: 0^4 O^F^^IiMt LTOS i O2I2 0 £*fM*$-££ 0 jgctfC, - 
Ofjl 4 OJf fulfil (S i O2M) 2 OO^EffiXHHlTFL&v^v* b ^ y- £f£tt 
, CCOl/vTs h-7X?£7fc'J 4fet5ZlTR I E^^t'CJ: F7f^C0ff^H»nX-r 

BE*J0 2 1 a ZtZtf&fzZxvm 1 <7)@£^ffl03Si5 2 4 a. is X Z/TUmmm ^ > 9 5 h77 

7 (fiony^^ F7°77") 2 2a Zmi&tztbcom 1 on y 9 ? h 7° 9 y-*ffl[H£|S2 5 
a£, »4 0^f^^lt)li2 OiSi^T^m^nXffl/N- F-^Xy- 1 9 brtUfMi-^o i 

tz, is] c < ^ 7^5 7^*5^^^ i e&&^cj: ±fBm®fflx®ge^ (i2<7)ie 

&) 2 1 b £!£tt£7t:£><7>§il2 co@S^ffltag[S 2 4 b, i5 J: (^X^m®^ =* > * y~ Ft'?^ 
(%2 (Du y? 9 Y -fv 7) 2 2 b^%^Z>tz)sb(Dm2(Ouy 9 9 h -?7 ?mWU 2 5 b 
H4W1TO1I2 0, ^fb^^X^m^PXffl^- Kv7 7ll 9 a jai^T^m 

ntjnx^- kv* ^i 9b puzMm-r&o 

[0 0 6 5] 

#^»&W±> ^2 cO@£^ffl[HI^2 4b^^l <D$Z$LmWU2 4 a tiffLtf^t 

&o filfcHt:, |2<937^ h^7^ffllH]M (|2<D3>^n*-iK Xg&«@ 

ffin * 2 5b^, 3llCDn>?y-h7°7 y-'/BCflgfl (fjl 1 cony? ? h*- 

* y- h*-;y2 5 aim I <7>@££|ffllH]£R 2 4 a t-#Hf^1"^ 0 Ptfi^ X^m^ffl ^ 

y~ h*-;i/2 5 b *m2 <D%mmWM2 4 b t-mz^^-n,. Tyv^- 
55LS^ftoTPy'7 y* £E£*1-& 0 

[0 0 6 6] 

f& 1 te£Xfm2<DW.%kmWU2 4 a, 2 4 b. 4- h Tf^m 1 i3 «t Xfm 2 <D 3 > 9 
9 y*-K2 5 a, 2 5 b^f^$ti7t:^4 O^F^^If)H2 0 is X ^TSKm^nXffi^- 
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^-v: 12/ 



1 9 b^SffiJilC, ^iH2 3fcfc*TiH23b;fcJ:a f Ti NI2 3 

a y 9 ') >9'&KX *)JW^:jl«S!LrJi*S**o tt»t"C, ? U > 7&iz X «9 

, mi&*V t m2<D&&LmWU2 4 a, 2 4 bOrtSR, *?>0 e JC*li5J:0 f »2O3>^ 
9 h*-/U2 5 a, 2 5 b OrtfflWM 4 & £ T\ T i NI2 3 aOfEM±KA 1 Wk^Wit 

-OA 1 JR(±, T^m®ffl±/ie£^2 1 a, TUSftfflny^^ h^7/22a 

, ±.nnmm±.mw.%k2 1 b, & «t o^tarasfl! ^ > * 9 + -779-22 boMttftti 
So :»t, cMPftKct ^4<7)iMiii2 oo±®^^pjtH<b-r^^ mi 

H XTf%2 <7>mmmWU2 4 a, 2 4 b<7)|*|g|S, ^^0 f t:^l*J:0 f f2W3>^^ 
-^2 5 a, 2 5 bOflSBKA 1 /T i N/T i f»/f 0 - *UC J; *) . r^T 

)V 9 -^i/y mm.fr ht£&. T^tiffl±i@2l2 1 a tTMIffl^y^? h/7^2 2 

a, &*Tf±M%mm±.mBM2 1 b t±s&Mffi3>** F^7^2 2b t*nz> 0 

[0 0 6 71 

ja±wlSCJ: «9 > IH 4 [ztt^X n *y-tv MlfiiOT, 9 v 9M*v;*i/9 1 3 
fitx.£Chain FeRAMlW±S«{«$ftS, *3 «t W L i/»K9§*±*lfr-f 

4**, Sf^Il^It, BffMOChain F e RAMI 
[0 0 6 8 ] 

a±RWLfcJ:ii:, ^w-^illCitil^ 1 30±»I*1 7 t, * 

+ 1 3 ^So-CKtfbnfcA- Kv^^ll 9 fcOHK, ^- KvX^Il 9 «£ I) 

fc.xy^^P-h 7& ? ©v^^tc X *) ^f:X';f>nh7A-ll 8 m%tf h ti 

^ 2 5 a J: ») ffffl ±UW.Um ^ > 9 9 h*-^25b S:T»lSlfi3> ? 

n*-^2 5a fctffLTMLtk _t£|$m@ffl ^ > ? ? h*-^2 5 b^iyfV 
h l 8 £M® LX*^^~>9±Unm 1 7 wrtSBlc^ALTt 0 , fc*v»fi* 

*/<v*±SB«;gl 7 fcJtilLrt: 0 i"Si3-e^^^v> 0 -f&;b*>. ^*fe^JC#4 
^fMSi LTOChain FeRAMlli, * ^/^v ^±SB«ffi 1 7 OJRMEi) ^itfett 
^jL^nfefltatSrW-rs^-^-l: y Mf*j£OX* 7 1 3 tixtv»4 8 L 

tzfr-oX, 7.9 v 9M* *J*z/ 9 1 3lit*.%^;^ Chain F e RAMI ti, ^cOp D n 

i, m%mmt. isxmnm^tfr\^±^tix^^ 0 

[0 0 6 9] 

%>o ■ *tlt t i> PZT (Pb (Zr.Th-,) 0 3 ) , BIT (B i 4 T i 3 0i 2 ) , 
&&v>(±S BT (SrBi 2 Ta 2 0 9 ) ^<Dfammfefrb%&m** J r'*Z'9mmmt L 
TflJffl1-£. 3&8MEfM (F e RAM : Ferroelectric Random Access Memory) <Dffl 
%tfMtbt>tiX^& 0 'Rff&tt^-t'J -Qh%> F e R AMI±, ffllCfitf, 
ftM (SftKHKil) *, DRAMi:fflv^titv^y'j3>iM^^^ij|L/:J:^ 

[0 0 7 0] 

##&^£<tra*rt $ ^T~&»K -b;u£/haffc1-&- ttDR AM^^O 1 OOnse 
[0 0 7 1 ] 
[0 0 7 2] 

##^XPl^iaW#< , $t««i^ Ltfflv^MMH (PZT, BIT. S 
BTf) (I r Ox > RuOx, S r RuOaf) 0#t££I3c-r* £ i: K «fc 

■K 1 0 12 [aIJ^±to#§^ApI^lsl^^jt^i-SC<h^pIt&-e*So 
[0 0 7 3] 

Ho 

[0 0 7 4] 
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[0 0 7 5] 

v >^AT ?-fc*K «££ if y h»^mx.7i ? BTf^^*o 
[0 0 7 6] 

Z<7)£niZ^ FeRAMIi, D R AMi *) i>&titz jSSr«o LTV»4 C 
[0 0 7 7] 

HftK, F e R AMtii, *t/<5/^i»RUPZT (Pb (Zr.Tii-,) 0 3 ) , 
BIT (Bi 4 Ti 3 0i 2 ) , SBT (SrBi 2 Ta 2 0 9 ) *oaft»«#3&»'b4*»il* 

£7&»rfbfc&i£limj£4:*rL-Cv»£ 0 *>ft*K,. DRAMffl+t^'v^ Mf4 <h L "t f£ft $ ti 
Tv»4t»tftBST4, miS^-?^ifm#^|5]#<75^ H H H 1SJt^*LTV^ 0 Hlf|H#^lfm 
flct±, «©S i $HUHI£:Jlft 0, 7^e^7 r *:RIRtNi*0#«^**a»*te*fl5» 
IMSLi^O-C, ^tA'v^^ilt LTfl!fflt4i fc7& ? -C#ftv> 0 BulS^?ilfm 

LTfl»ffi-r*fc*>»c»i, DtfB«-96gi m#£MJMfc£« tz#><r)X 
0iJx.(i^?U-eo^ B B a -fl:^a> itbfi-Cmn-situi£i!f H H B ft^n^y;ft W-J&gi: ft&o 
J:*^ ^ti^OigS^b^n-t^nti, -<l:fl5U^4 < £ *>&4 0 0 - 7 0 0 "C 

Htv^IIMtLtli, MOCVDS, *^y*i£. *>*v»»i»«[ft (CSDlChem 
ical Solution Deposition) t5 s &&o TC^ft^lfS#^frC&& P Z T t S B T 

[0 0 7 8] 

RAMtli, DR AMi:|5]*iUc — W^ + ^Ay^t F7>y7?^I^Mt (1 h 
9 >y^^/l * : 1 T/ 1C) , flMSO l jl^ LX^tz 0 L#*U 

tt««tt*fil± ±i:2T/2 CfSit^F e R AM^ilCi 0 oo&£ 0 

ifcx F e R AMt**Wr:ffiffl$n-CV>*-aStS*##3|B|.tt, PZT (Pb (ZrxTii 
-x) Os ) SBT (SrBi 2 Ta 2 0 9 ) llt$,^„ 

[0 0 7 9] 

tt^PZTIi, WAtf&Kifc'** J: 5 SrWiS-tL-Cv^, *&ftffcajKj&*8j 6 0 0 ^ 
"Cab * o 59-***** § < > 5»S^*fl[3**tt 2 0//C/cm 2 T^^ o Wf'Jy^ ffl^"C 

5mntf*o t^^p^om^t-c^^^m^^jtfcfitj/h^vv-^, temi±-c^R$s^prfg 
, /H>m iJitKiigfiflijtirfwwjiJRptt, ft "buncos, fctm#> ^#1*. 

#-*-*7C*IM?teK:*^#, b tmttiZ P b £ S r , Ba, Ca. L a ft b'CDjt 

mX\ b tmStlZZ r. T i £Nb, W, Mg, Co. Fe, Ni, Mnft 

T llfisiL « S#tt, 3£l$m#tt ^t^i{fi^:t^^o J0L±*«, PZT 
& 3E ft f U * -C * * o 
[0 0 8 0] 

PZTIi, #<3&»f>»JR'ffcOtfeft3&*ft$tL-C#Ti5l), ^y*&^> V'^r^ftftif 
K «fc£flf2&#U<>#v>o PZTIi, *2L^iliW^H, FeRAMO+t^y 

rimmt. LxMwtznmitztitztfftx&Zo tztiv. p zTizim&v tzm**m& 
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H^3aS<7)-oi: LT, P b Ojf f&teis «fc O'ifetkMtt^Jf ?>^4o PMi> ^ny* 

14t±, t#(:J;yDj|$^l.it^^tc -?>14«£fiJffi LT, Sfcia-Cfi. FeRA 
M<7)I&fpmEE?Mg;mJ±ffc£l!lo7t: 0 , ^ ^/*-> ?.m@<Wft-£ p t S R O (SrRu 

o 3 ) ^1 r Oitet^mtwmm^wiQ^z-tz^-t&Kt-cn^ p zto^#i£<7)&# 

[0 0 8 1 ] 

flfe^, tfOSBTIi, P Z T^mir^m^^iXm, Z TIM L/;F 

e R AMOjg;ma.llHil)^iS^i-^^i6^^|&$n^*t#-C*^)o SBT(i, B i ittft^ 
% (Aurivillius Phase) O-^-e* *K mttO^ £: % ZMmAMtt-frbb 

^d/^h h«it*^, b i 2 02mtimts&M i mmz^Lx^z>o ± 

W1^D7^*^ htiilfpoif AiMCiot, S B T (i, 

w%vk7tmx$>zB i ^otk mw^ffif«i-^>m^?L^#^B i^fb^tc^^ 

%Ltf$c1tL%^T i £^T"V>&v\if-?:k, P Z T J: t)fftiti/^ 0 fcrtfU SBTIi, 

P Z T icib^T^ B s H ^as^v^ 

[0 0 8 2] 

Jil±lfeB^L7tPb (Zr, Ti) 03&^£ftS<!:^£&^l£m#J]g£ffiWcF e RA 

m^, ^ ti h mm ^it r t l tab v>fcst»*#* fcfli* fc« 

iM^U tzjo^r, ttiELfc* 1 3 o±«BM 1 7 oli 15 ^£i£ttt±, -en 

Lfc#a:'** b*-;i/2 5 a, 2 5 b £R I EftKi 0 ffMt * Rfc£l&£-*-* 
■/9X-r»zj:*±«S«i 7t:*tt^f>-y^ Huffi##2»#^g<7)*^^ i *) *m 

[0 0 8 3] 

<7)/n- Kv^^il 9 a, 19b i: * * a« -> * ±fflHHi 1 7 •efifc^- K*r 

X?I19a, 19biHi7f>^l/- hOl&V^-y + h y^~m (ISfi 

St) 18£t£tt£o C*LHJ:f) % TfKm^fflj3«tO f ±f|5*Mffl<7)#3 ? Y*-)V2 5 
a, 2 5 b £R I EftCi l) ^*i"*l»0±«m« 1 7 W« *) £»»t < 1" 

.1 £ 75 ? -r § S 0 :o «fc 9 fllx-ffO . 3 0 /a m^TOff -f >;u-;u-CI4i£$*i 

5, ?S*fll'fbisJ:a f «Jlfflft3&«Bl^ii*:F e R AM^rim^ * 'J ££v*t\ 
®* «5 *?mWm.*fa±.X*£ht^n So #K> 111 (a) (b) fcjjs 

i-Chain F e R AM 1 (0«t 7 K, 1 3W±MIl 7 ^±SPH®ffl±® 

2 1 b"C»«i- »zi5V»T, f «4Mf 15 ^Mitt^^SCI&lit i 4 i: 

Z t tfX # £ o 
[0 0 8 4 ] 

±^m®ffl-h^@B^2 1 b *5 J: OUiffWSffl a > * * F7 , 7^22 b 

9 1 3<7)±^m®i 7om^i9 ^a&v^o-c, _tspm®i 

7 * h l^is X Tfif* - PZ%5t'M< -tZ ttfX£ £ c ZtUZ**). 

1 3<D%f®.&3:V t !3EMl£m* <0 Z$]±mt2>ZttfX- l ££ c -^0^^> (Chai 
n F e R AM) 1 omm&i |6]± $ - t # 0 
[0 0 8 5] 
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Jt£«^£:;$*-e£.2>o ifc, TSStiffli i ^Itffl <7)^& 3 > ? ^ h * - ^ 2 5 a 
, 2 5b4RIE^:J:l3MtS^i:, *^/^>?#&*i$l 1 6 - v ;l -f 

Ugftfo £<bK, &±BEjj&2 la, 2 1b, & «fc tT & n > ? ? h^7^22 a, 22b 
OM#ftt*4A 1 *\ 7^^;H2 3«M##t*ST iNI23a^TiI 
23b^ * v/<z/ ?m%Wk 1 6 t <DKfc*WMX~& &<r>X^ 1 3 tf>«RM£#fl: 

[0 0 8 6] 

±^fSl 7 0jj£«r> ^^#tfett^7p^*v^T% R I EX®Ki5ttS**;<v 

* 1 3 7° 9 X v ? - y^^ f 4te < -f £ # 4 o t tz , Xgpmfe 1 7±CSRO 

*J:a f ±«B*SfflO#3>^^ h*-;U2 5 a, 2 5 b£R I EffifcJ: *)Mf&1r Zfeizft 
[0 0 8 7] 

x 7 f>^h7/<-i (MftffiR) 18t:SR0«r^O»ft«fi#*» 
ffl-r^i:t4>ic, x y f > b ^n-K 1 8 ^11 #HT«t S : J: C i l) , * 

1 3*>4gS|g14£|p]±£-£a£i7&*T-#&o 
[0 0 8 8] 

[0 0 8 9 ] 

Mz.l£, X7f>nh7/t-I18li, mf&LfcS R0ffiSKt±ffi<b*tfcv* o i?f> 
FX h y^-mi 8fi, II-ASI. IV-AJH, is «fc U f VIIl;j£i::JR1-&&«7c3fcO 9 *>4> 

* < t immn&mjmz^mm^s. n^m^nx^tn£ ^w^n, sr, 

Ti, Ru, I r, P t«H^< t t lflMRO&WTGfcfcS-trfl-fl-KJ: *)ff^5c£ftT 

O2, R11O2, SrRuOsfW^Wo <en?)©M^X7f>'^h^ < t-^l 
8 i: Ltffl^^T'^ Lfc S R Olt - t^tl ^> 0 itz, * 

-V^N°->^±g|SmS 1 7 (i, xyfv^F y^-m 1 8 httfr* < iUi 

[0 0 9 0] 

Bfr^L^-Hi&f^T'(±, i7f^7h7A-|i 8C±fCIIffl3>n h 
[0 0 9 1 ] 

itz, TMil 4, ±8|iSSl 7, % bUt^ 1 &£U t m2 <D'^- Kv^i-Il 9 a 
, 1 9 b»i, ^5EL^«*JBItc{±|R5c$tL*v»o T«mffil 4, ±«B««1 7. ft^Vti 

11*3^^2^- 9 a, i9bii, ^timm±. mjE%w friz* t)m 

j&ztititfx^o *tz, tmih, ±ummi7. Khzfizmi &£tfm2<D^- k 

v^^H9a, 19b*, ftiW-^Pi:i ►JMLtU^o &&v>fi, Tift 
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mfe 1 4 , ±SRm® 1 7 , & O^clil 1 & £V t &2 <D^- Fvx^ii 9 a, 1 9 b 

-g- a & iz mm m t tz it \ m m i- ft *> # it r & » *? & ^ 0 

[0 0 9 2] 

mi&XX/m2<7)^- Kv^^Il 9 a, 19b^ -eft-TftfjiE L£ S i 0 2 
/A 1 2 03»J1JRKJ: •)JBJ£-rS&Blifcv\ > A 1 2 OsJU^ftfr (9 T i 02l> 
v>liTa2 0 5 Rf«:fl!ot:( > , A 1 2 O38I £ # & 0 ttz, mi 

&£X/m2<D^- 9 a, 1 9b(±, ittiELfcJ: 9 Kffi— Ofl-JH-K X 

ft£<j£g(i&v^ 0 |lfclO ! l2«A-K7^?il9a, 19b£, tl^tlffl 
IZ£ *)M&tLXi>mt>%^o m lte£l>*m2<D"- Kv^^II 9a, 1 9b©n, ^ 
t i>m2<D^- V-rxtmi 9 b#X7f>^ h 8 «fc *) ttOlSft^fl- 

fl-KJ: iJ^jSSftTvifttf X v^ 0 ifc, 9a^, X'vf 

•y/^-IJgl 8 traflltc. #2 0^- h"77?il 9 b «fc *) i>MXZtiM^ttftlz£ <9 
LT*>1ft;b&v> 0 iiiKJ:!), «D^- m^Il 9 a i«&ftRjR£ Ltfflv^l 

5 a t±wmmm=ts? ? b*-^2 5 b t£s^f Lxw&mtis- h-e^fttiseitK 

*DX3&*S« 4 *t *4 K «t ») ffM $ ft T v > *t (£ i v > 0 
[0 0 9 3] 

12^- Kvx^ll 9 b IZtt^&^vf-yyx V -y;<-mi 80X7f>/ 
I'- Mi, £-fL 2 5%JSJlTKfilK<bft&^o 12^- KvX?$|l 9 b H*t1"-5> i 
7f >n h -y^-Jjl 1 8 «xy ^-yyv- M±> T&W.UM=i> * 9 5 a t 

-hgGmfeffl ^ > * ? h*-;u2 5 b t fcafefi 1 LTB&lwiCix- K-»Sl^i:, ±it« 
1 7^fH§£^t&v^§ $-e*ntfJ:i/'o xyf^^hy/<-Ri8, ft 

1 o/n- K^X^Il 9 a, £ ££^2 <7Vn- Kv^^JKl 9 bli, TgRmeffi3>? ? 
h*-;V2 5 a t Jigpm^ffl 3 > 9 9 h*-^2 5 b t tfjgsSOig-f, ^rtih&?> 9 9 
h-t-^2 5a, 2 5 bO^JS^ttfcJfctT, ±^Ul 7**»««r$tt*v>J: d * 
ft^ftiiJL, JSjE$:*mfcJ: O^jKSftfttf iv» 0 Y-y^-mi 8 

„ JfflOA- a. ^^12^- Kv^^Il 9 bli, _Lg|5m« 1 7 rt* 

««££ttfcv>«fc -9 -eft-TftM, »jEfcMJ?K^j£Sftfttf «fcv\> 
[0 0 9 4] 

T^m@ffl±®Se^2 1 a^TSlSS^ffln^^^ h7°9^*2 2 a 
A 1 ROfCfel) CW1<»C ul*iffioT()fll*>arv> 0 fOti^ CVDft, y< y *v£, 

[0 0 9 5] 

$<m^ ^n^7&*iafflnrse*^r^/'?v5'<7>fli3g(±, mi (b) ^EUK^-r, v^^^ 

ConvexS (A2B) o+ir^y^ 1 3 K fiPl <b ft& 2£f£BJ§(i, 
KiKffl-f&- tj&*-C§i «5o ConvexMO**'*v* 1 3 

'i 9 s9\zG1h"?j>36> 0 X? v ?m<n* tLXli, Mz.l£^t>®>%> Cylinder^ (v 

•J>^S) PedestalM (US) O^r ^ H^f&ig^^ffl LT <> , mf^L^— Hft 

[0 0 9 6] 

$<btC, ^m^mm^^^m^-mWit. Ml (b) ^14^^ Chain FeRA 
M 1 twJiR^$ft*v» 0 ^^&0^^i r>— IftWiF e RAM^DRAM, ^^v^i^ffe^^- 

[ 0 0 9 7 ] 

[in 1] -mmMmiz%z¥mfcmw*mi- : ¥ffim& xvmmmo 
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[H 2 ] -*illi^!ffiU«*#i»#««0«jt*ffi*^i-xeilfffiHo 

[@4] -^ife^n^^»#^^©(OM^vi^^i-xfS»fM[llo 
115] «^fTH#^,#^#:^M^^-r»fMlilo 

[0 0 9 81 

1 -Chain F e RAM ffi) > 2-plv'J 14 

*T*B*K, 1 6 9 mifcm. 1 7-* + ^'>i'±»tt, 18— J- 

v-f-yy* b y^-m mm&mm) , 1 9-^- k^x^r, 1 9 a-±uwmmxm 

, 2 i-±*e*il 2 1 a-Tummm±mmm. (mi<D±mnm 

), 2 1 b-±^ltffl±i@e^ (£2 <*>±JBBE«SQ , 2 2-3>^hy7^, 22 a 
— TOTfeffl 3 > * * h 7" 9 ^ (m 1 <0 3 > 9 9 h -7°7 7") , 2 2b -±SJS*ffl 3 > 9 
7 (m2<D^y 9 9 Y-fy ?) , 2 4 a — & 1 tf>±«RiHflBlM, 2 4 b-#2 

*>±*e*Ml[Hl«&, 2 5a-THilIffl3>^n,t-)l/ (£ 1 0^7 ^fl§K]«) , 2 5 
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^ — V 



5/E 



[135] 
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#11 2 0 0 3 - 3 2 3 3 3 0 ^- v I 1/E 



mm 

h -y^-m 1 8 £l£tt& 0 1 h ys*-m 1 8 £HoT* h y^-M 

1 8 X 0 <>^ y^>^l/- h7^W*#^ 1 b&&^- Kvx^il 9 £f£tt&o ^~ Kv 
Xi'll 9±Ui£tf^tt£TSI$mSffl±JiSe*!l2 la^ TiHltffl'/7 ^*2 2 a 

x±.MW.m 1 7 cil^cilt^o 

[ii^m] mi 
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